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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a friction stirring and 
joining method 

capable of preventing. chipping of a joining head which can 
occur when the 

joining head is embedded in a joining starting part, and 
preventing defective 

joining caused by shortage of plastic flow which can occur at 
the joining 

starting part, and a heater of a friction stirring and 
joining tool. 

SOLUTION: This heater 20 comprises a casing 21 for 
accommodating the joining 
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head 13 of the joining tool 10, and a heat source 22 for 
heating the joining 

head 13 accommodated in the casing 21. When starting the 
friction stirring and 

joining, the joining head 13 is heated in advance by this 
heater 20. The 

joining head 13 is embedded in the joining starting part of a 
member to be 

joined to perform the joining. 
COPYRIGHT: (C) 2002, JPO 



08/14/2003, EAST Version: 1.04.0000 



mn*mm? <jp> < 12 > & H 4# ft & SI < A > iinmamsmvt 

#182002-316275 
(P2002-316275A) 

(43) 4MB B ¥J&4*R0/?29B (2002. 10.29) 



(51)Inta T ttBW FI f-w-r(##) 

B2 3K 20/12 3 10 B2 3K 20/12 310 4E0 6 7 

20/24 20/24 



**»5R mtm »*B®»6 OL (£ 7 H) 



<21)tHB»^ 


«B2001-122120(P2001- 122120) 




000002004 








BWtgxtfataa 


C22)iiiMB 


¥l«13*p4 E20B (2001.4. 20) 




«SH»iK3?*PI 1 TB13# 9 ^ 






tf2)3»JWf 


IMF 








«*&*ilnfc£SiTB480#» ngfmt 














(72) 529m 


m *&» 








ffi*3ft/MIirfc*SlTB480#» BSfalt 














(74)ft8A 


100071168 








#9± fit* AJI W3«) 











(54) raw©**] «t»»»^^t«wef8»m^fflxaojBD!ftKs 



(CT) 

KKOS^ yK13i&JR^t-i^-x>^21fc. tr-is> 

x. znBte^v vmm^mt^tmm^mx 




21a 



(10) O&S^-y H (13) fc^jB&LTiKClfc**! 

imm2} m&Bte^v h (13) s^-/ 

im^m3i s^m do) cog^-y h (b) *jr 
^-rs^-i^ (21) t. 
tm*-~>>mMmzttt:&&^-y v (13) 

gffiHg (26) *fili.TV^flS«3g«^^^tfS 
[18*15 ] B?f2&^ (22) WSfr-is^yWC- 

[H*a6] roE^-^y^ (21) {4. mSSfeS (2 
2) tLXm&t-?t:1SiZbbi>£. ^^KJ 

&Sff£JS3~5 tf» vf*tf>» i TOfco$J§«#«^Jfl 
[0001] 

[ 0 0 0 2 ] =5ri> . Zffmmn^^X . r-jr;k* - »> 
[0003] 

[0004] zcornmmt^M^iimiz.^xmm 

&8U4>fcm-f6. -rsi:. -Kos^-yKwungtcj: 
o %±-r sm^c J: o rs^w*^^ -y Kt*>g 



(2) ^2002-316275 

2 

'Vy KiB6a5ttfc:iJVvcj££$;h.£. 
[0005] 

i&mimLZok-rhmm] mlx. ±mmmm 

[0006] -Tfrfc^ ^OTroft^Sfi^S^ 
[0007] «^-y H«7)«L^ttfttc:tJl^Ttt. 

20 -yK<0^«S^<LTa^f«K0%±llrJi2ni$^ 

[ooo8] -kd&tol ±3*L^raa$-«i^^^ 

&4w\<0gAi$fc&tS£fc<0;fc£g^>y K<0£J8£ 

30 *gm&mm-&zktz*>h. 

[0009] 

[ooio] ciio^wi. m^JSfl^col^tfgL 

40 -/ H tmX&wmSn&m- L . toTS^-yK 

Lfe J: d £m£ffi&%tP8M£&{kt& z k k: i *) . Wi 

[00 11] JbagiSSfH^SfcfcVvt. 
^ «^v-y F(D*&£mh£^tlX&mm<% 
50 SJ:atcJna-rscf:**M*H-Mii!*«2) . 



(3 

3 

[0012] zov&sut. mz&jmmz 
h. 

[0013] z<r>m\mhmm®izmT.mw!>i 
t . tm*-i'>7to£f(m$tuz&&^ v f &mf 

3) . 

[0014] coinfasggfcfcvvm, ^i^o^ 10 

ftbtihXottZfrt,. Lt^dmtm 
[00 151$*, ^<0S*a3^^ffiSfc:«Sln^ilfi 

Bfci otg^7 Fcisgiis^t $itxm&^ 

m^jtutsmLxti^x. wmmm34A>*m& 

i:mmzmntLxi>^\ 
[0016] zwwzsmt x ^xim^tv^mtxM 
<7^^-/F«. mmsm^m&^mtx. *r-i/ 30 
vyftfrttwyft&x. *Lx*imm j wtrtzz<r>&& 
^•y f m^i?^f^^L<rm^m^<^m Lm 
^Kxmt^mm^mx^ixh. z<mx<rm. m 

nttit>imZtLX»ht:)t>. F<^yg 

•thXo£%&. z<m&. m-^y Y<mxmmK 
vm-L, i>->xms^v v<rymimAJuii5mzti 
hXo\z^h. sfcii. i&itiXoiz&ismtmtm 

timthXo£%'). z<v&&. m&gffi*z.£Xhm 40 
otftoto^x t, ^m^m±xtmmiti xot 
%&. msffimk&^xms^vFM&Kuz 

■&&tBf8.X'$hXd&j:&. 

[0017] immsmta^x. tmy-i^y^ 
cD8&imi-hisugm$m*®tx»h z t tmt 

U><ff*)34) . 

[0018] zw&siz^ *-is>'/f*i0>&&zmm 
[0019] immmtztiux. ms^ii m. 50 



^2002-3 16275 
4 

[0020] -k^^-c^ ®£^v vtmm&osm: 

2tl&Xo£%h. 

[0021] JtEMiiSSSfcfc^T. 1?E^-yy/ 
it. Wa!&&tLxn§it-?itfllltti>iz. 1££ 

fctfSiL^ (I9««6) . 
[0022] ZCOti&U^ fife^y F<0JRggft£g 

g^yF^J^m^fcfc^fcii&Sit* 
[0023] 

\m{<rm&mm znmimimmzm® 
zmiLxmmth. 

[0024] aifcris^T. do) itmmgm&mcr) 
src«. m-sm am, sucfM-wftifESr^rrs 

2«C^)SR^r^5-'>AKK ( 2 ) ( 2 ) A^&O. 

( 2 ) cr>mu$w®%tm<?)te ( 2 ) <mx 

ftn^tl&Z&biSilX&mZtlX^Z i>(DTt> 

t.zix. zcnmmmxit. mmm^x^x 

W&(2) (2) (0^^:31(3) ZWm&t® (3) 
fcjBo-CS^-r&ifcHiO. MR (2) (2)£-tt 

JgSTti. M« (2) ( 2 ) ffm^itm ( 3 ) 

4fc, (3a)tt^^a5(3) iOl^- 

[0025] S^-Xft (10) (i. 5^835 (11a) tf&S 

mi ( 1 ) ^^ffitffLwt^itsg^^pqttijyHHs^ 

(11) fc. SUlft? (11) crmSM (lib) ^EPR^ 

m&mt ( 1 ) V&grtM ( 3 ) 
tyttra-r(12) $-fili.Tv^. -iOH^»© 
•C«. (10) <o«^-y K (13) Ji. mWS 

(11) <03^Sa5 (11a) bffiBTv-r (12) i:*^ 
«J£$^TV^. =5ri5, (14) ttHK^ (11) <0®gS 

[00 26] d<0&£IJL (10) tCtJV^T. EHS? (1 
1) (12) ti. #£S$f ( 1 ) J:0t>«S 

frt>&&HtiX^&. (12) oM-^fflfcJi. $ 

ig^T«fl:U:8£SS» ( l ) vmmThittxr) 

mme&mn&tix^z. 

[0027] H2li. hS^Zfl (10) ^)f^7 F 

(13) $-JD»-TI.Sll!i^S (20) £-j*LTV^. 

[0 0 28] ^BfctiV^T, (21) (i. «^SW(1) 



(4 

5 

/ (21) m^Ofiygtt?r*U^S (22) 
-TiotC. &£IJI (10) 0>&&^y V (B) 
(13) (O^Efflfrfc&tSBlBriBS^ y K (B) 

10029} zw-zsy? (a) <vmti&mtt& 
t. ^<ryr-i/v? (21) H-A«fc:Kaju^isai 

(21a) S-Wf Sn©f**»^St>^)Tft->T. SgScO 10 
-vy^ (21) OrtStt. (10) <OEBB^ (1 

i) m^nLxmjbm&Fttem&ztix^ 
h. ^o^-vy/ (2i) ^rtsctitt&asajffi 
p*^iss& (21) ttwsstt. (id 
ro-y (12) (o&ZkZfiiti&ZiztfLTtomiz 
Wtestixt}*). ztuzx*). ra-zr (12) tuns? 
(ID &RgLfc:RWc&vvc y-isy? (21) <03g 
SKpTbIIS? (11) OS38£3£m:<aa$ix&t>tf>i:&£ 

Z-tt-isVy (21) fcfcWCti. 20 
(10) C7)g^^ H (13) y-isy? (21) cojgts 
HP^^M^-^^ (21) coWlifctrfifc^LSJliVC 
(21) rttCJRS$tlS. 

[0030] "r-i^yy (21 ) oEassort&fctt. flx 

*Lfc*&'VyK (B) £M*t£iai (22) tLXO 
Smb-^Of^S (23) *r-ls>7 (21) *>»ti 
fc<M>fc L^«85tettfcil^-^y^ (21) O^^kh 
oTJ3r£t v+XWk*1XX\^h. (21) <0 

(21a) jggHCfcttSaaaa (23) * 
(21) <03g^fi»K:t>»tSI^8 (23) tf)b> 30 
"f-X 0 &*Tttzft£3*L?g 0 , Z<?>X 3 zmSZIxh 
ZktX*). Ir-isy? (21) P«J<oae*5. gy--yy 
^ (21) <r>&%tt>t>g& (21a) £JItHC-3*l.TK<* 
St>tf>fc&3frCV%£. jEC. Ir-isy? (21) 

(2ia) £#ltv^*^ ^-^y^(2i) rt*>fig 

g^-S^y^ (21) (OfSSi^im (21a) fcjttr 
(21a) tJ:ot^-y>/ (21) tocv&crmftf 

m±xiismztix^hfri> . do«t 3 

ieS"C#l.tOi:Tjr$n-CV^. 40 
[0031] CKOlBaS (23) S2£5jcfJ;3t^ 
«^«t&3-K (25) £ttLTiB8»*t (23) 

(24) tc883*iT^S. it:. *r- l sV 
7 (21) teli. *r-i,vr (21) rtc9&g£S£t£» 

sags («ttf»«*f. 29) #n*3ftTfc'5\ c:oa 
ass (29) tm^m (30) ^Lxft^tsa^g 

(28) <CttK£*iX»«. 
[0032]-*, |?feSS (24) fcli. *r-isV7 
(21) flOflU»lKH-&afiSiHig5 (26) 

tlx*,**, zcommssmm (26) a. subs (23) ^ 50 



*ff!2002-3 16275 
6 

27) fc. misgave (29) frt>m^£m^x 
mm (23) ~*si«m«£S!iaH-s amrns^^s 

(28) tfrt>m&Zh.X^&. 

[0033] Z <rmtm®cr)ig&mBmW. (26) -m. 

(27) 5rma$*T^i|| (23) ^ 
iI®$fa£8l»*-£::i:fcJ:'5\ y-yy/' (21) ftn 

suttww-*** xii/&xmm^smmm. (28) 

£f«&3-g"Cf8a!*£ (23) ^mm^L^mtlZt 
fcJ:'). f-i'V? (21) rt<Ofijg£ilBft-£ t>Oi:£ 

[0034] ±£ffijfc»!§Sg (20) WBfcvC 
±ia££3# ( 1 ) ^^-S (3) C*tLTJgl8fff 
S^Srff 3 ^fco^TfiW* . 

[003 5] 4^ «fc(24) X *)W3j&%m$L (23) 
fcUaSLT^MS (23) £36&$-fr6. .IO&£tfcJ: 
0. y-^y^(21) rt<oae*«^<=5rS. ClOiS. 
JJSLfeJ: dfc^-^y^ (21) OSS (21a) 
fcttSI^S (23) coe^^Ji, y-^yy (21) <0Jg 
arj£SFfc*J*tSfe!feS (23) tf>b>*J:9i>/J^fciBe 
3ft.r^4ik3ft»6. ^-i^y^ (21) rtoajgii. it 
i--y^ (21) ^ffiS^^SS (21a) izstrtcosh. 
TiS<^rl». Mfc. Zcomimmodr-i/y? (21) r 
(21a) iCioT^-^-y^ (21) rtOf&Oji 

[0036] »V>T. (10) ^^-y H (1 

3) *r-v>y (21) ^asa^p^^^-v-y^ 

(21) Oi!lS*|6lfcllLJLC-CC:nS:^-^y^ (B) 
rttJR#tS (B3#!S) . d<OJRg*Qgfc:fcVvt\ ^ 
-^y^ (21) c7)rtgi±jL3* LtiXo tr@K^ (ID <o 

IsIIH 1 (11) aixrn-y (12) li. ^~^y^ 
(21) rtffl^+*a5fe:iiV^T*m*ifiifc^a®«TSg 
S*iSJ:3«c£S. Lfc^T, Hie 1 (11) XlXra 
-7 (12) ^^HSr^^ri6ifc:^%— fcrftaft^c: fc*f 
L*>t>. ir-isy? (21) rtwag«. gi^- 
vy^ (21) ^JgS5*>^lgS5 (21a) tJltftCO^T^ 

f»$*is<td(c*o. -r**>^ro-y (12) coajfe&f 

^fc^rS. (21) Ort&tfimc? 

(11) OTtg(c*tL-C^7b»F^tfcg«$it-CV> 

016? (id <mmmtir-^yy (21) 

S^7H (13) $-^$fi<Dl6»-t&Ct*«T# 
lintT. EWR^ (11) mru-f (12) JrC^tC 



7 

H (13) tJZtm&Kim-tZZtifi-eZZ. Srfc. 
Z<r)%Wm. S^yK (B) Zlr-~>y? (21) 
(C^WRgl-TfeVvt*^ (23) £?6&3lirT 

*r-i/>? (.21) rttf)fig£iS< l/Ct>JH-^fctt*>*> 

[0037] ZZX. ±SS^m ( 1 ) tfYJV^-*J 

j»»t>zim&Mi. m-zr (12) <r>*m>t>msFf- 
(ID tfjg^iw^ffc^sjfigtfi 5 0±5 0T*: 

(12) tf>&g#3 0 0±5 0T:. Hlfe^ (ll)<Ofi$* 

isj+safcoas^ 1 5 0 ± 5 or. 0kt (id c^ssg 
swrntf 8 0 ± 5 0 x:c% h j: a canajrfr a ^ t # 

M (26) (cioT^-v'y^ (21) rt<03Jg£Sffig£ 

-rs. ^oausttBtt. JhM^sm ( 1 ) ve 

OOO^OT^i-^A^^Ofi-^^aW ( 1 ) CO 
[ 0 0 3 8 ] C: 0 LXm&m (20) tCfcoT^X* 

do) <7>mFF (id »t*ro-7 (12) zmw&&£ 
±»s-frfc^. iass-xR do) (id rv 

7vi~7 (12) fc^-i^ (21) PfrWZtk*. Z 

Lx°iwm*>fr£m 1 fc^-r J: a truier- ( 11 ) w 

ro-/ (12) ^EBS$li-^/5>itrD-^ (12) <05fe 

8£«£s$r ( 1 ) ( 3 ) (yg&mm, (3 

a) tcffLftftritrD-y (12) z&smm (3a) 
+fcSA-rs. vicot^rn-y (12) uroMSft. 
x\^cov. z<7>mmzj; *)&smii% (3a) 

£&fct& ZCOtDb. 7X3-7 (12) <m. 

x^mmm&\^ ^xtu-7 (12) 

ft? (11) &V7a-7 (12) Jr^-S^y^ (21) ftT 

[0 0 3 9] ^oj:dt:TD-^(i2) zmtrnktz 

(3a) +fcSA$*Sfctt,t:. HOUfe? (11) <Wt 
Sgffi (lib) £&£3I# ( 1 ) OSfflfcffUWS. * 

lt. zmm^^i.xrrxi-7 (12) s-^^s 

(3) fcr&o-C#i&£tf£. 

[0040] z.orm-7 (12) ^^Sttfvv 3g£~tt 
as ( 3 ) **7-o-^SAffiSfc:TKTn-y (12) fcj: 

DJir<fc#£S*vcvK. ro-y (12) <rm 
fetcj: ois^-r&^s^t. 0ft? (11) (Ttf&gm (11 

b) t s^an* ( 1 ) <ry$mtco®mtzm^&£tzm 
mtttzx^x, m&sm ( 1 ) tfru-rttAtiss 

mt5^X9H£t&tki>£. mUtMtxofttfTa- 
7(12) <0®$&}t:&Vxmm&Ztli>£o£.%h. 
•e-LT. ZcoW. fflm£ZtV%Vt>7u-7 (12) 

^«iffff5:S«tT7-D-r (12) (vmmmhhXo 
&mm>Lti<rrt>. mmt%Miz*:r>xftimfct 

h. zm£#7u-7 (12) c/)^iJt:ffoT«r<5cS0 



(5) ^2002-316275 

8 

jB3*VO*<. -f-LT. (12) #££«7S5fc 

SBIUrfcS. *£*«*TU 7D-7- (12) 

*>tih. zo&smtx*). rn-smt ( 1 > <r&.i^t 

« (3) #TD-;^IiiS5#fc:fcvvc <^5rfc*>ig£Pl 
*&8 (3a) a^&SfcT35£TC0P8KH^T) 

(w) n$tem?}>&. 
[oo4i] zwrnmrnm-smtzxtm. m-r 
(12) zmsmta (3a) tffLwts^fcfcio. it 

®%mh& (3a) tfffi&fcStft^S*^ KStf^#?) 
10 to&&&izW&%m-& id Zttib. ^tts£ 

Sf^BiJ&gS (3a) tCfcVvcro-;/ (1 
2) cOSAS§^«<^ 6^**5r^*>£,. 
8ES<^^ai (w) fc*>"C£. fcoTWfc 

[0042] tit. zemmmsmm^^xmwL 
zcomxtimmtmBizmfcztihitcoxitt: 

[0043] mta . ±asoteg®ni. 
20 «^aw ( i ) ( 3 ) 4>(cfflAL^ro-y 

(12) $-^^S(3) £MiX&®tHt&Zb££ 
0. ^tT^tiTV^*^ ClOl6BBTI±. To-r (12) 
&miilHth<r>Tii%< . ( 1 ) ogress 

( 3 ) tf'fcJIALfcTo-T' (12) <?Xag^@^UTtJ 

^ . mmt& ( 3 ) &z<r>7Ti-7*mmktzsio 

fc#£SStt (1) i&^»S-frSC:tfc:J:0. ^ffLTt 
[0044] «^t-^iffl««0t,<7)T«>oT<> 
30 [0045] 

tT. m&XM(»&&^Ft:?tbM&LX}5<Zkt: 

mmikxt&mt&zttfixzh. swi. ®^-, 
vcTMAVfiz&^x. msmzxmitLtim^mtco^ 

J: zmsxMt^xhtcomLmikXitmiTr&z 

[0 04 6]±a^^f^ftfct>V^T. ^v-y K 
dfcftgfe-fS^tii (H^2) . Btfr^vYnXm 

inrnwuikxiimi-fz z t vxz h l . ^ttsipp 
[0047] znmt&zmmm&tmxmnim 



(6 

9 

[0048] isaaaiavzh^x. ^-^y^rtoa 

z>ztv?Zi>. 10 
[0049] immsmz&^x. fm\t. r-is* 

[0050] -kaan&gfifctHvc. g 
mm<m^mm 20 

[01] dco^i^Qgjgstc^$»jS¥S^$-ii 



^2002-3 16275 
1 0 

wtzmmx-bi. 

[02] CO^Bc7)Hi»B©{c«S$»?«^fflXft 

[03] mw^mt:. w&mm^-y Ftmv 
1 

10-#£lJt 
U-BC7: 

llb--lsflg?<9$fcigffi 
V2 -TV-? 

zo-issses 

21 -ir-yy/ 
26- • -SJS^S^S 




(7) 



$#£12002-3 16275 




02)mm Jllffl F?-A(##) 4E067 BCOO CA03 DC05 



